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(57) Abstract: Metal complexes characterized by 
having a metal complex structure permitting lumi- 
nescence from the triplet excited state and a mono- 
valent group represented by the general formula (1) 
or (2); and luminescent devices made by using the 
same. The metal complexes are superior to lumi- 
nescent materials of the prior art in luminous effi- 
ciency and can form luminescent layers by coating. 
(1) [wherein A is arylene or the like; R 1 and R 2 are 
each independently halogeno or the like; R 3 is alkyl 
or the like; a is an integer of 0 to 3; and b is an inte- 
ger of 0 to 4] (2) [wherein D is arylene or the like; 
R 4 and R 5 are each independently halogeno or the 
like; and c and d are each an integer of 0 to 4.] 
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fh77i-;H^l/>77$X 1, 1. 2, 2-fh7^fJl/-o-7i- 
l/>>>75 >&£©>>75 >i)m7K2tlZ>o 

25 ^'Jt>7-IJX ^>'7Ut>^>^75X ^>'7Uf>^?Jl/75>« 
£©^E/W$X ^>^iJf>lfl/>i?75X y^>7'Jr>-o-7i 

xi/>v75>, 2, 3-trx (7xu/) ^»a:^©s?-f s>«m*afn« 

o 
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X;^^ KfcbTfcJu M 1 £gi3tIiCT£E&*^T£fc©Tfcc>T, 

10 Jine.^-&Ufc2^±©*<hLT«7'xx;HfU> ? X 2-(/t77x 

-^x-^lfU^X 2-7x-M>7tW-;k 2-(A77i-;V 
7xn;W^>y^1^V-;K 2-7xnj^>V , 5 L TV , -JK 2-(/t77x 

-;V7xn;W^>\/^Ti/-;^t% ^^t^>if>m*^bfc*. 2-( 

4 -ft7x>- 2 — tfl) 5?>, 2 - (4-7x-W7x>- 2 ->f/P 
15 )t!U> J X 2-K>W7x>-2- f;WKU$», 2,3,7 

, 8, 12, 13, 17, IS-^ZPX^JV-Zm, 23H-#;i/7^ U 2 0«±©«3lHStd« 

1& 1 ~ 3 ©^Sr^T. 0~3©»<£^To m^2£U:©m£- 

20 , Hf&fc&L 2 fck pg-T&oTfcg&oWT&ekV> e l+m«2~6 

<Dmm.x$>z>o 

^ (3) iz&nzL 1 ot©^ (4) sfcttsc (5) -cssnsEte 




(4) 
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(^dx*. ArMt mmm^ wtmm?* &mm^ mnmir^rc\mm^<D 

\$. l~3©^c£jj^fo ft*, R 1 ~R 3 fck A, a, b, j fcthiBiS (1) 

*<D*><DtmCo ) 



(^^, at 2 &mm^ mmm?. &mm^ vmmttit&mmm 

R 4 > R 5 tt. D, c, d, k«±|B^ (2) *<D%<DtmVo ) 
ft£tl©S/£tt©MTL 1 ^/^< £ 1 ^©gSfeK^&ttJKJWK^T! 

5g3fcS&*©«^6> l 1 #±E5£ (4) 7?^*nsKffi?Tf**«^ 

L 1 #±fB5£ (5) T^SnSffiffi^TfeD, ^DAW®2 
#©gT&Sffi&^T&3S-&t>£?3;bV>. 

S^tjfSKliAr 1 ^fdiAr 2 #$Tf25S (6) (7) T^cS 

tl5 Hffi©BH&?T?&3*§-&Tf&5. 
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7)V^^ 7)V*)Vttm. 7)V*)V7$J&> 7)V*)V*sV)V&, 7U- 

)vm. 7V-)v**f& 7U-;w^**» ru-^rs/ak 7V-)W))V 

& 7U-;W7;WW6» 7U-;W7;P3*^*, 7V-)V7)V*)\&*&* 7 
V-)V7)V*)V75.;& 7*)—)V7)W\s s sV)V&> 7->;ws, 7^**S^ 

5 ^y*. 75 fs, 7U-;P7;^-;^ 7U-;p7;^-;ps, S'T 
/s> lftcllli. *fctt±ES: (i) *>b<«5£ (2) Tr^snss** 

ibss: (i) t>b<tti (2) -e^sn«T?»s. ) 



10 




AD^>Sf, 7**;^ 7;v3^~>s, 7;wi^*£* 7;wi> 
75/*, 7;v^;p'>u;i^£, 7U-;i^ 7U-;m-*^ 7U-;i^^s 

% 7>ij-fl,7$yafc 7U-JW^UJ^ 7V-)V7)V*)m* 7V-)V7)Vn 
15 TU-W^mi, 7U-;KT;U*»75/3£, 7U-/P77W 1 

;i/S/u;i/S, 7^*. 7$^**->s. -fsy*. 75 H®, 7U-;P7;Kr 

) fcKKfcS; (2) T^SnS^SSU 5^Ki&£bTm£«LT*><fc^o 
R 14 ~R 19 <D?^&<£t>l-S>te±fB5£ (1) t>b<te5£ (2) T^tlS 
20 ST&S. ) 
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7)Vu* 9 s& T)V*)\&*& 7)\>*A'7$;&* TJWP^'JJ^ 7U- 

;ws> 71)-jm-*~>s> 7U-;i^m 7U-;kt5/s, 7U-;^>u;p 

s> 7U-;W7;W^> 7U-;P7^3+^ 7V-fr7)V*)V?*& 7 
V-)V7)V*)V7$S& 7V-)V7)V ; ¥)V?/V)V&. 7 9 s)V&. 7 : s)\>-**i/ 

& -fs/afc 75 f*, 7U-;i/7;pyn;i/*> 7U-;v7;^^*> ->7 
iff®****. sfctt±ias (i) t>b<«a (2) -c*an*«» 

*>io©r" «±ffi5£ (i) *>l<«55; (2) -c^nsT?**. r" 

hi-Di)^.m<D7)v^)VM^ts^ti)m^h^o 



WO 03/084973 



PCT/JP03/03494 




WO 03/084973 



35 



PCT/JP03/03494 




5 



WO 03/084973 PCT/JP03/03494 

36 

(5) aT^snsL^i/tau Tuomm-hmK-snz. 




5 
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±12 (3) ^^ns^tt, TiB5£ (l 7) T^£n*lg# 

tTm& (18) (19) 7?if:2tlZ>%)WW-)VmBft£<DffiGELfe\Z 

#a*3M1/»> #x**— h^wpak t/Any^b^fM^ 

10 

(R 1 )a C R2 )b 

(18) 




(££"?, A, R 1 , R 2 > R 3 , a, bttlWBfcPli;. X 2 ttAn^JSt^, 

x;p#*-hs> *^i^tM, x^-^apWI/X, *x* 

15 > yMttitt-frM^To ) 




(19) 



d 

(CCX, D, Ar 3 . R 4 > R 6 , c, d> e, X 2 teMIBtl^C. ) 
20 StcftlS. 
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*-bS, ;**>x;i/**-bS, x^>x;i/»-h*. hV7fr*V*9> 




a * ^)v& turn tib5£T7*£ nz&fim^z . 

-CH 2 SMe 2 X 
-CH 2 SPh 2 X 

-ch 2 pph 3 x (xuAutfymTtt-to ) 

-CH 2 P (=0) (OR *) 2 

(R' \$7)V*)l>&, 7 'J -Mt fcST'J -^TJ^JH^^t. ) 

Mt&tt5M©Wi t t i gKJS, \Z=.)V&&G't&fc&mtJ\uV> 
zsryM&ftTZfc&tyltOKno. e v e n a g e 1 Rfo. TJO^l^SrWTS 
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"*)l%-y>7 iJ7^'>3>X (Organic Reactions)", 
gl4«, 2 7 0-49 0K, 5?a>»7-fU- 7>K +r>XUohn W 
iley&Sons, Inc.), 1 9 6 5¥, ( 
Organic Syntheses)", 3^?>f^*6* (Col lec 
tive Volume VI), 40 7-4 1 11, 5?a>*7-fU— 7>K 
it>X (John Wiley&Sons, Inc.), 1 9 8 8^^5*;P 
Hf^.- (Chem. Rev. ) , Sg9 5H, 24 5 71 (1 9 9 5¥) , 

*T)\sfU*9Vv9 nxh'J- (J. Organomet. 
Chem. ),l5 7 6t, 1 4 7K ( 1 9 9 9*P) > *7 
Z'rAflfr ^rSXhU— (J. Prakt. Chem. ) , ^3 3 6#, 24 
7H (1 9 9 4¥) > T^Otl/^a^"- ^TSXhU— ^^ntl/^a?- 

(Makromo 1. Chem. , Macr omo 1. Symp. 
) , »12i, 2 2 9H (1 9 8 750 fcgfclBifcO^O^i&Sffl^S^fctf* 

ISIBS; (is) sfctt (19) T^$n^*;w\ n /-;^^i:©^HJS(c<t 
o«irr*c: s. ^^©^fetbTtt, (17) i^sns 

gfftt-LIEsS; (1 8) (19) ^T^£n5#JW\V-;i/StW£©#y 

X 1 — Ar 1 — H (20) 
Ar 1 , X 1 «±!B£I^Uo ) 

±ibs: (20) frt><Dmfcfc<D-%mthT\t, wz.tt'tvw&mftvM 

Inorg. Chei. 1991, 30, 1685, Inorg. Chem. 2001, 40, 1704&£Kl!e«c© 
JS&iWffi'ZtU a*«*©»&» Chem. Mater. 1999, 2/, 3709^:£C|3^©^ 
n.— Dfc!#A$#©#n\ J- Polymer Science: Part A, 2000, 55, 3405 
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fc£fcE*©jWfe9«* J^-")A^©^. Polymer Bulletin, 1999, 43, 
135, J. Mater. Chem. , 1999, 5, 2103,fc£fcE*©:£ifetf«a*£n*. 

m^^tMzm^r^fi^^^umm^myt^. znznm^z 
io fr\z®B?zh<Df)W&h\,\ 7)i%v&tc\mn*m&'?z>-fi&£Lx\z. s 

RiSjafiEtt^iciRSsna:^ ®^ - 1 o o~3 5 organ?*?). 
15 $?£L<«, ot~M©MT*5. &faftmtmzmfeznf3iK&> mm 
o^~3 oisraean?**. 

25 ±f2^s«^^n^^o 
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ttTIB5£ (8) , (9) TfjS$n**03g^mit38«*if5n*. 

L 5 

Ml v (8) 

ft ». 

L 3 te> TCS (12) (13) TSSSnsEffFftiK-r. L 4 

, &mw&* mmm*. mmm?. «f*fctt»oiop;±-eM 2 t^ 
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f \ts o~3©^:^To l 6 \t. ^.mm^ mmm^ mm&^ mnm? 



io cs*, ^^t, Ar 4 ssaar?, r*e^ ft*^ 

, l~3 0Dggc^To A, R 1 ~R 3 > a*5«ktfb»*n^n±BB (1) a* 



Ar 5 H SBMFf, ft*©'?, ft**^ aaiK^SfcHJIK^© 1 
, 1 ~ 3 ©SBR&w-f . D> R 4 > R 5 , c£<ktfcm> ^-n-€n±l3 (2) i£ 




(12) 




(13) 
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(9) 



(c, ssmh\ mmm?. mm?. mnm?*rc\*mm?<Di^±™ 2 1 
^-rsia^-e^o, *oio©«£3Mc«k?K »»"r*i^©»jgumffit 
wen#w»&£bTv>s. g fcti~3©g&* h»o~3©M^t. g 

o g + htel~4©g$a?&£. ) 

«T®5£ (10) T?*sn*«^3gbSMSaW&tf&ns. 



(5£fN M\ L 3 , L 4 , e&&ZSi tt±C (8) 5**© *>©fcH A 

mm?. mm?*tc\*mm?<Di*z>&>±-vM 2 tm&? m&?~c 
#«uc«TiB5t (ii) ^nsiiDjit^*^^^. 



L 



8 



(10) 
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L 9 

l (11) 

(O), 

(3£<K M 2 , LA LA e&£ZSf «±IB (8) ^(DbOtmVo L 9 
SBMC^ ®mEC^ HHWtfF, 5S^M^*fctt^^©lo^±t?M 2 

. ) 

•WH»»fc»WJoWBl'flMSflLl:lc±Ba (D (2) T!*;*nSltt©S 

AgC^ **^AHC^ -JuitthMfr. U^U^AR^, i-Dlf^AS^ 

Sb<fcJ:l/~£AIiH% ^XS^Air?, -fUS^AK^ e&irf, 
•tf"?U£AIiH\ a-Ptf^AM^ # KUWAIT?, T-ZUftfAIC^ 

S0WJ\ WMffP, BfcB^ ^^^^^^©lO^TM 2 

& tu-;i/T^/», 7U-;kt;wi^ 7U-;v7^3+^*, tu-^ 
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wt^o©®™^^ mmmm^4^6o. ^^l<«4~2ot^5. 
io *»w©*^fft;^«»» ±B5S (8) ~ (i o) -e^$nsitMLm& 

&2aEU:Wl/TV>T*><fcV>. cnscusb^ffitt^Hag^ffi©^ 
ic©-&n-^UT. o. o i~5 o^;v%t&o> »tt<»o. i~i 

3 SJijaiBttffi^ 5©5i5^S^T^«»ft4»ffi**©^iafc^rr**^ 
15 A#:«fcttTIB©«|jfi^«**nS. 
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3 ra&jgttttfr %<D%%*m^&m%wmfe* : t<Dmmz3i-t2>nft z f' 
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7U-;Wk 7U-;w**>^ 7U-^^*> 7U-;i/75/s, 7 
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MX*2tlZ>m?tLX\$. ^X^AHC^ -fUS^A 

^AHHS ^D^^A», U-TU^AJ^?, a-PH^AJg^ #FU~ 

-»>AIC^ ^X^AilC^ -fUS^AK^ S&Jl^ &HC^ tJ-7'J^A 
s ^ o.-Plf^A^ tfFU^AHFiP* ^Vti^A®^ >>x:/D5">A 

7U-;i^ ru-;^*^ 7'J-;u^», 7U-;i'75/s, tu 
7tm?mmiEisx^z>mfr?mytftw*>, ^m^m^n^x^m^rm 
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*%^CDH54H^g^ttTI3^ (14) T*£*l5il3IU3M££^tr££ 

-WcR 20 =c R 2 4 n (14) 

7)v*~)\s£. im<o&mm&* z/7/&&rc\t±m; u) %>b<«a: (2) 

T^^nsSS^f, . Ar 6 ±©8&«, R 2 0 ZtcteR 2 1 ©5-6, *fc< 
tfelo{i±IB^ (1) (2) X^n^&^To n&0£fc«nr& 

So ) 

Ar 6 T^^n^>TU-l/>*^<t^2<ilficDlt^SibT«, ±IBA£ 

\z 2 t vxm^o h <d t mux-fa 

-Ar^N-Ar 8 -^- 

R 36 1 (2 1) 

(5£4«, Ar 7 feWAr 8 J4*n*n»Sfcfc7U-l/>»*fcH:2|li©«*« 

g-efc5o £&r 3 6 7U-;wk Hffi©&mm ±125$; ( 

i) XTHtsnzm, ±IB5£ (2) T^sns^ tib (22) Testis*, * 
fctme (23) Tjj*snas£j**r. ttti~4©sasn?fc*. ) 
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(2 2, 

^ 7;i/*;i^ tu-;wi» £&fcrFta3; (23) 

5 nsS&^i". Z 1 te> -CR 3 8 = CR 3 9 -*fctt-C = C-*«T. R 

m$m&±®& (i) -cassnss, ±esc (2) -e^$n^>s*fc«~>7/s 

Sr^-To u&0~2GD»n?&£o ) 

-Ar 10 -(-N-Ar 11 -)-R 41 
10 R 40 V (2 3) 

Ar 1 0 ^itfAr 1 1 tt^ni!fil:7'J-l'>S*fcli2«©I 

S&gt&Tf&S. S&, R 4 0 1X7)\*)V** 7U-^ (1) T^Stl 

s*, ±155$; (2) r»^*«fc»i«©8*»£**'*". R 4 1 ft**IC 
^ 7;i/^;i/«, 7y-ji^s&ttiffi©«*g££s*r. vtei~4©»T 

15 ) 

Ar 7 ftSAr 1 1 C^^57'J-l^>S> 2fl60**5SStUTtt, ± 
fBA r 1 fc#j5S©fc©£I3*r?&3. 

R 3 6 7iSR 4 1 fc*;WS7;WPS, 7U-;i^ HKoBBfcSRgfcl' 
Tte, ±|BRfc»©t>©t^ilT^§. 
20 ±|35£ (2 l)T*^$n^^DMLM©»SbV^^<tl.T^ 
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$e>ldfF£L<«, |B^©^<t ! bl^ r Ti3aS: (15) (1 

6) ^T^nsiffi^ffift^&s^'?*^. 



(5£+> R 22 ~R 29 ^n^n^5i^*mE^> AD^>Kf, 7;wwk 
7;m*^g, r;^J^tl> 7;wpts/s» 7;Hr;v>"j;Wfc tu- 
ru-^+s* 7U-;i^*ak 7U-;wt5/*» 7U-;^u;w 
s% 7U-;w7;wvs, 7U-;v7;v3^v'S, 7U-;P7;w^^-*> 7 
U-;V7;WW75/^ ru-zi^/wi^u;^ 7^S, 7->;w^^ 
-f5/«, 7sh*s, 7U-;w7;i^Ji'*, 7U-;P7^-;v*> ~>7 



R' 



,23 




(15) 
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R 30 R 31 

I R 32 ( 16 > 

R 34 

ray*. t;wi^~>u;us> tu-;ps, tu-;^+^s, 7U-;i^#S 
, yu-^u/Wk 7U-;wr;w^ 7U-;P7;vn 

7U-^7;w^^*> 7U-;v7;wv75/», 7U-;kt;p* 
;^>u;v*. 7~>;v*. 75^**^ 7^h*. 7U-;v7;^ 

7U->)W7;^n;PS, ->7/S> £fc«ltifi©1tmSS£*U 

>Kt±fBS; (i) (2) ti^nsA^z-jn^st^-^ 
t^m-grs-fr^^ @a^t±iBS: (i) sfctt (2) -e^£n£#;wN* 

^^©^^T&JSffifrlSJi^t-S*/^--*^ to£Xfi±&& (1) 

» (2) T^isnz%)v;v;-)m&Girz*/v-*mt2m&Ji^&?Th 
(i) (2) T^$n^*>'w\^/-;«*WT§ ; &/v-¥fi£^e>t>^ 

**«fctt«*.tf, TBB5S; (2 4) (2 5) T»*n*2«a±© 
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X 3 Ar^CR^CR 21 )^-^ 



(24) 



(5£*K Ar 6 , R 2 0 , R 2 1 *J:tfnfcmi*n±lB5*; (14) *<D%®£ 

o ) 



(^4», m 2 , L 4 kt±t25£ (8) *<D%<Dtmv 0 AT i2 fo&mm^ mmm 

*x**-h*3VKJk */ap^ 

, 1^1 ~6 ©Sit, m«:0~6©^c£^*f. ) 

tjw*x£A;>wI/S* *x*x£A*9Mi^> -fcx**-h*?-)i> 

£0&©#i££UTfci, JWW9lctt±B5S (1 7) t. (18) (1 




(25) 
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. fiU Suzuk ijby:/y>^W©.k3fc*fc©2«*T!©EJB©«£fc: 

H*©RD'ett&tt. 

#BSI!©?K3HF^fr£ffi#?L E D KlJB V>3^§^ *©*fiBE**3S»fc*H3: 

■^©^ErtfeTSBHibfc©^ icm^r* n taws uvi. *fca^a, ?sst*»§s> 
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BfctKtt&iS^LED, mmtmytmt<Dm\z, mMMm^mncM^L 
m\zmmm\m&LT¥-mmm 2 nmP^TOA'y 7 T-mzmwc^ft^L ed 

OT©a) ~d) ©^jt^^^ns. 

a) mm/^m/mm 

b) ^@/IE?L^^«/'^S/lt@ 

c) |^@/^7feB/*^m«/lt@ 

(z\z.x\ /u&mf)mmhTmmznT^z>z\t**-r 0 ot^c. ) 

ZLZ_T\ mm tit. ^T^ti^-r^WT^D. IE?l$i[i£Ji£te. 

&%m. mMmm. m?mmm\z. ^n^nnxL\z2m&,±m^xh^K 

s z\zmM£<D%m&ft^^frz<Dmffi&A(»&m<orz.ib\z, mmz 
^m(o^m^±^u^o^±wrc^\zmmmmm^ytmo^m\zm^v 

*mw\z&^T, mrn&Am m?&xm. lEH&xm) zmncnfr? 
LEDttm m®\zM&vTmffi&Am*mwcnft?LED. mm\zm& 
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bT*fflr&AB&sw*£S#^L ed^w ens, 

AttWfctt, OT©e) ~p) 0*BgaU£tf&n«. 

e) ^/m#&AJi/fBft®/Ri@ 

f) M/38^/WWEA«/IWi 

5 g) ^/mw^Ai/^i/m^AS/it® 
h) mm/mmmxm/mMmm/%%m/mm 

k) IW/«|ltaAJi/5BM/«^M/IW 

io i) mm/mim/n^mmm/nm^xm/mm 

n) 

o) mm/iEjmmm/mm/m^mm/mm&xm/f$M 

t <Dm \zmi stu mum ^ietuisiji ic«ns jEanawm t ©+ra 
®itc!K*>ft^>^^^* : itr*«»**^'** tonic 

mmte, 10- s S/cmPa±10 3 S/cmPira5i:WSK> ^« 
*M©U <T*fc*K:fo 1 0-5 S/cmWl 0* S/cm^ 
T*^0ff^b<, 1 0- 5 S/cm^±l 0 l S/cmOT#£e>K0?£^ 
ffiS«^#«&iS$H^©S^£^££ 10- 5 S/c m&± 1 0 3 S / c m 
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XttXDMtLTfe. ^HJOM^X *U9A>f*>, 

«#aAJfOl^J#t^Ttt, 0«l*.fc£l nm~l OOnmt^D, 2nm~ 

Tntf<fc<> tfU7~U>£cfca^©ff»#, tfU5f*7x>£cfctf^©ff## 
% tfUkrn-;W3<fctf^©«t^#> ^U7x^l^>H-U>^J:W©Sf^ 
7j?U^x^l/>HnW>^«t^©KS#:, #U*/U>£<£tf^©lP^ # 

bTKJP2 nmKT©«S8«*KW-fc*»TPLED, M«^LTmjP2 nm 

q) mm/mm2nm&rF(D®Mm/myts/mm 
r ) M/fgftn/sy? 2 n mSTfommm/mm 

s ) M/flt* 2 nm£tTOiiI/^^I/i)l 2 nmOT©*&^Jl/lt@ 

t) mm/m^2nm&rf(Dmmm/iE^Mmm/^ytmxmm 

u) »@/IE?L«ISIP/^®/MIP2nmOT©«^l/lt@ 

mm/mm 

w) ^@/MJ*2nm^T©i^l/^)i/«™^/^ 
x) |&S/%^/m^2l®/J^2nmOT©«fe«i@/i^S 
y) M/JW 2 nmOT©lfe^l/^l/«»Sll/MJ? 2 nmOT©& 
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z) mm/mm 2 nm&Tomim/TEmm/mytm/mTffixkm/vm 
a a) mm/ttmmm/mytm/mTffimm/mmznmuTviimm/mm 
a b) mm/mB2 nm^rommm/iEmmm/^tm/n^mmm/mm 

2 nmPjiT©ffili/ii 

*7v-?-hm. z#v->mm. ?u*vmm, *7tyhwm&* -i 
myt^m^mm^m. tfcz>&? \zmtt.?ntt £ w fcf i n m#> e> i u mt 

15 SO, ^L<ii2nm-5 0 0nm^l3, $ei:^t<tt5nm~2 0 0 
nml?&<5o 

#fgBJ ©igi^L E D fc & V>T«> C±IHSS^H : ^^#:^©^ 
20 tl^ftlT^TfeiK 

omuw. #y*^>&, *u->-r>^ ^*7U>*« isT-y^tzEvteMn. 
jMfrWfcBu mztfmmm 57-51781^, ^59-194393-^ 
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LKt&tommfa *fctt#u (2, 5-^x-i/>tfn^» fcb<«^©^ 
*#wk:h:, mmMiMttntLT* ®m*B6 3-7025 7#^»» m 

10 6 3- 1 7 5 8 6 0tm ^^2-1 3 5 3 5 9-^^ 1^2-1 3 5 3 6 
m&m, 1^2-2 0 9 9 8 8*t£3B, pI3-3 7 9 9 2^^ H33-15 2 

1 8 4^'&mzumtsnT^%homm^nz> 0 

;vs-)Vb l < iz^ommfc, #u *s? >h v < commit* mm* v < izn 

*>J^7x>!.K^©»> #>J (p-7x-V>fz 
l/» feb<tt*©INI#s *&tt#U (2, 5-^xnl/>h*nl/» *>b< 

^nvf-^feb <»■£©«*#* *u^7>%>u<tt'€-©fif#^ 

^U5/7>kL<«^©Sf^#tl/TteU ^^P- Ufa- (Chem 
25 . Rev. )^89t, 1 3 5 9H U 9 8 9^) , £ffl#fl : GB2 3 0 0 1 9 
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xMmmT'fe, mm* e> <Di&m\z «t ^mm^n*. 

mm* z <Df$.m\zm ^ zmmt utn sEiimMttnmmz^z *> w 
%n\m\zmm\zm\ mmmtvx. ^nn*;i^ mz^vy, wuu 

io yuymoi&mm^i^mmm^ r±h>. ^v^^vym^vy^ 

20 ?My?-tVT. #y#-#*-K ^UT^UV—K tfV;WI/7*U 

*vy^&M*t£nz>o 

m-ea&D^ fftl<S2nm~5 0 0nmti&D, $^}:!fit<»5nm~2 
0 0 nmTr&S. 



WO 03/084973 



PCT/JP03/03494 



67 

U>bL<\t*(D®m** V7*J*J>W*fc *fc»8-kFa*WJ 

U > t> b < # U b < ^©R^Sa^S ft 

10 »WW6 3-7 0 2 57^«, 1^6 3- 1 7 5 8 6 0^ 

fiU W2-1 3 5 3 5 9^^ H2-13 53 6 1*&*U 1*32-2 0 9 
9 8 8^2^ H3-37 9 9 2f^, B 3 - 1 5 2 1 8 4«&«K33*2ft 
TV>3t>©^0O^2ft3° 

dtifto^^ tW7y-JH^ ^>y*/>fcb<tt^-©lPJ 

&*©f§&#©&JSi8Hk #y*/U>*>lXtt*-©ft£ffc #u*/*i*y> 
%>L<»*-©StS#. *'J7MV>t.K^W«L<, 2- (4 
-tf7x^U;W -5 - (4-t-7"Wx^V) -1, 3, 4-:fr*tH>7 

, K^ifiMS^tt^i^fci^M^ £ ©«£<fcs#&# 1 ^ft^ft 

25 T*>«fcV*. 
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*?)VX?)V>rh>*<D*h>miBI* mtx?M mt??)^ x?)VWJ 

m&omftm&m^z - taws. 

«*■©«#** #u^7x>t>b<tt*©il»ff, #0 (p-^x-l^tfn 
t>b<tt*©ffifi»#» #U (2, 5-fXZl/>k'^k» fcL<te*-© 

mT?&D> ff$l/<tt2nm-5 0 0nmTf*t), 3 S>K:$?£L<«5 nm~2 
0 0 nrnt^S. 
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mmm<Dttntvx\t. mm&o&mmfcmm, *mwv&mmmmm 
^frTfcs-r >Wk • 7.x • rr+iM F ( i to) , < ywk • • # 

5 , m> SP§tf/W>e>*l> I TO, -f yy^k - ESS - b\ WtitT. 

^ilOnmA^lO/im^^ jfSKIi2 0nm~Ura 
T&D, £e>K:$?£b<&5 0nm~5 0 0nm^5, 

smffi^fl^ #-#>&£^£&3^ hzwt&mmttM^&n? vim, 

A, ^UU^A, -?lf*i/V&. %)V~sV&, Xho>3^A, A*>J£A, TJI/ 
7Jj>>^A, A^-^A, ^yb'J£A> -r>^A> -feU 

20 >7A, IW^A, rL-ptf^A, x^ti^A, yr;Hf£A&£©&M. £ 

£-&©Mi:bTfcju V^*>"> A T^v'^A-'f >>>£A£&> T 

7;i^-*A£&&£/^fe>n5. iiMi£2i&±©ifiJi$B<hLT*><fcv>o 
Bt@©mpkiu jiggers 
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MX.t£l Onm^&l OumT&Q. ft£V< «2 0 nm~ 1 MmT&O 
, $SC^l<IJ5 0 nm~5 0 OnmW. 

10 ttfilWifcbTtt, ESSHHfrfrfcK &Mmffc%> *M7*;ft*. 
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zmm^m^m^^n^v, xmm\z 

ftMntaEizftmizm \,*z> z. 

stf. *mm*zbizmmizmwTztc&\znmm%*'r&* *$&w\zz. 
nBizmM-znzwvfete^o 

20 z\z\X\ $cTO#Ta> mm^mfrfmz-D^TU* ^nn*M^ 

<^y?-A-io^> 

l, 4-^^d^e-2, 5-tix (^nt/^) -*>k> tm.v hn 

25 hUX^t?:S^bT#e.n^*X*>mxXx;H. 5 5gtN-X^- 
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Vc&vtcm. ffijmmvx, mausmi. sg&ifc. *an#jwA*>& 

1 H — NMR (2 0 0MHz, CDC1 3 ) 

<58. 24 (2H, brs) » 8. 14 (2H, d) , 7. 93 (2H, s) , 
7. 71 (2H, d) , 7. 52 (12H, m) , 4. 37 (4H, q) . 1. 
4 5 (6H, t) 

Et 




<t;7"A-2 0^> 
(2- C/n^x-JW fc!Uv>>tf>£j£) 

2-7xn;Vtf 'Jy>3 g (19. 3mmol) Omg (0. 7 

16mmol) Sfi^bft^bfc. 0«Cfc7&JaUt#bfc:&*&£*4. Og (2 
5mmo 1) ail:SHWeiTb> 9 0t^#Il/T10ir«U 

fco EJ&**7«J:0R«fi£#&. *OD#;VAfc*;feU»F«fcU 5%^» 

ttSttl. 6g (6. 8 3mmol) W»3 5. 4%T&ofc. L 
C-MStckt)M + IJ2 3 4. OT^t 
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(hUX (2- (^D=E7X-JW t!Ui?» -fUS^A (HO 

hUXT-fe^T-feh^— h-f U5*7A (HI) W5 0mg (0. 10 

2 1mmol) fc2-^D^7x^;HfU$?>9 5. 6mg (0. 40 84mm 
5 ol) *«fc^U3— ;i/2 0ml*5 0ml©«77^3fcStXUl OWfMJl 

»b&. ^©SJS^l^^*«10 0ml^jni^ 3 0#W«m/fc. 

10 #rfflLT<33l&@#£3^bT[EliKL;fco 

i&tyTe&SHJX (2- (^D€7i^W tfU5^» -fU^»7A ( 
III) 10. 12mg (0. 0113mmol)»iK$ttll. 1 
ofc. FD-MSl:<kDM + fc£8 9 3T'$ot 

15 (tfx (2- (7x^;w if'Jy» (2- (ynt7x-;w KU5») 
-f u^a (in) (t;7-A-2) o-g-^) 

hUXT-fe^PT-feh^— K'J^A (HI) ^0. 64 2 g (1. 

3 1mmol) £2- (7Dt7x^;W tf'J^>0. 4 1g (1. 7 5mmo 
1) £2- (7x-JW t!U^>0. 54g (3. 5mmol) *«kWJ:a— 

20 ;i/5 0mlftl0 0ml©^-Z79^3lCf5tXbl0»IIIHI*bfc. Z.(Dfcmm 

jciasaatwwfti o omim> 3 o#m«#bfc. #rtbbfc@#£ ; 35& 
. com. nzntcmm&m*^^^** s-**^VxmvT<z>n&m 

25 #£3»l/riaJRLfc. 

EX (2- (7x^W tfU> ? » (2- (7ot7x^V) tfU 
V» -f'J^A (III) tf^fcfttteZM&yiO. 13g (0. 17 7mmo 
lffl^) £#7c. *913. 5%T&ofco FD-MSitK 3&&#©M 
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s>» -tu^a (no am 4) . (2- tru^» 

( 2 - (^o^7xn;l/) EUS?» -YUS^A (HI) ^ ($£#3) > 
tfX (2- (7xZJV) k!U^» (2- (7nt7x^W t?'J^» -f 
U^A (III) #fr (»#2) > HJX (2- (7x^W KU5>» -f U5? 
£A (III) Wt (£t#l) ©#&*n?**. FD-MSfc±t), ^E-n^nwit 

^©FD-MS 



fcf-^Jfc Jiflj&ifc (%) #t# 





3 1 


1 2. 


2 




0t#2 


8 6 


3 3. 


7 




#t#3 


10 0 


3 9. 


2 




^#4 


3 8 


1 4. 


9 





<^U7-A©^> 

9, 9-^*2^-2, 7-P7n*y)l*U>0. 4 0g (0. 73 
mmol) fctyv-A-l 0. 044g (0. 0 6 5mmol) t^J'?- 
A-2 0. 0 12g (0. 0 16mmol) £2, 2* -tftfUS^O. 3 0 
g (l. 9 mmol) KJS*rt&S*^T?flUftLfc 

^> (Bl*&tt) 2 0mlS». Z.<DM&mmz, tfX (1, 5— > 

^P^^X^) (0) §0. 54g (1. 9mmol) 6 0 
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it®** aa-rsnticfcoiambfc. £©tm&x*/-;wT?ft#Lfc^ 2 

Jl©ttIR*^X>3 0mLfc**U lNJgg£3 0 
mL^om^fWU 7Kl©|^*bT«P{C4%T>tX77K3 OmL 
SIP*., l^Ba«a^Ufe^fc*l*^bfc. *M^^/-;H5 0mLtC 

OmL ^©m, 7;V5«^A (7;V5rt2 0 g) ^IbTi 

m&fti<\ niiRbfc b;i^x>w&^^ 1 5 omL£^TbTii$p B m# 

0. i4gT&ofc„ 

'J^^V^JMSCllTWittS. 9x1 0 5 T&ofc. 

12. 8g. ^^^V^Omi^Egopy^xn^tt^^o »K:J;D#3?U h 
yyjv^u*? >7.;i^ >m«#i24. 7g©^t * 5=" 1/ >30ml ^^»T, 

(1-^-3- (2-^xr.jl/) ^>if>©^) 
MEET, toS»««l*ffofc. &V>T!7JW:*>gH&TfcU PJL^)VX-^)V 
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y]rt?w& cm ^du Ho.72g^th^, %mz&i)}$m\sfr 0 %.mz.& 

0PMbfc2-^XX;l^*^A:/a=; F (37.5mmol) O^X^)VX.-f)V 

timimmzfrmT, *uio^t^tu 6^^$^. 

5 ^U^'Jl^A (SW«: y^D^t>/h^x>=4 0/l) «b 
, ^>if>£#t^£^1.96g£#£ 0 

(N-3- (2-^X-Jl/) 7xXJl/*JUAy-;V©-&^) 

t;v^>#h^,t, #;w\V-;n.o g , 1-^-3- (2-5PX- 
10 )V) -^>-t?>£^trig£tn.75g, hvz (^>> ? U7 i >T-feh» vn? 

(0) 0.08g> ^HJ^Atert-:/h^>F0.86g, h;i/X>5mL HJ ( 
tert-^;W 7^X7^f >0. 06g£tt&#., 10 0tlC#filfc„ 1 0 0"Cf 
9raS^$i3:fe 0 HJ* (^>^'Jf>7-kb» VK^Wk (0) 
0.04g. hU (tert-y^) 7*^7^ >0.03g£«lU 1 0 O'CTJEfc 81$ 
15 P^fS^-frfc EfS'TXII h;i/X>100ml£fln;L -<^->^7K30ml-e2[Hll!i5fe 

m&mco yvxyjwyA (^M:^u^-y->/h;vx>=6/i) 

TiigSlU N-3- 7xXJ|/^;W\V-;W.61g^#feo 
LC/MS:APCm [M+H]+=3 2 6 

20 

(M^B©-&f£) 

T;i/rf>#HmT, N-3- (2-^X-;0 7x^JWJVA'!/-JV ( 
2.5mmok 0.81g) , ^X^PX-^ (5ml) £E30P 77X3 tttii^Co * 
^/-;l//*T&2?U n-^^VU^i, (1.6M^1f>W) (2.3ml) £ 

25 &5#TirFL£o ^cg^#^u io»m 2-7;^otruv> 

(2.5mmoK 0.24g) ©^X^X-t^U (0.5ml) 5 #T*iTFL£:. ^ 

<Z>^ 2P#P H 1M8St£j£b£o Wl/X>200mK -T^>^ 

i&!k50ml£jg>U W«B&«l*W^hU^TfftJ!l«, Mb 
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= 6/1) T?tt«U S2ti£?B 0.16g$r#fco 
l H — NMR (3 0 0MHz, CDC 1 3 ) 

6 8. 5 8 (1H, d) » 8. 16 (2H, d) » 7. 89 (1H, brs) , 
7. 76 (1H, d) , 7. 70~7. 14 (1 3H, m) 




±|ET-&^bfcgB^B 57.3mg, -f US*>A (HI) T-fe^7irb^— 
|t#SU 8WfK«fibfc. ^i&£Tifc&&> 1 Nil®* (30ml) Kin*.* Wffi 

FD/MS : 1 3 9 7 [M + ] 
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(N-X^- 3 -7u s El3)V>V/—ft) 
7KDMF 1 3 0ml +fc*#**fc- Z.(Dmm^OX:\Z^n\y, 4. 60g© 

^**» U&fcES* 5. 6 8 g0N-X^-3-^Dt*;WW-;^# 
10 tco 

1 H— NMR (3 0 0MHz, CDC1 3 ) 
58. 17 (1H, brs) , 8. 01 (1H, dd) > 7. 50 (1H, dd 
) % 7. 46 (1H, d) , 7. 35 (1H, d) , 7. 24-7. 17 (2H 
» m) > 4. 2 6 (2H, q) , 1. 3 9 (3H, t) 
15 MS (APC I, p s i t i v e) 
m/z : 2 74, 2 7 6 [M+H] + 

20 7^HM> 7^>«H/ft5'aI^>^f tCN-Xf*- 3 - 

^P^jUAV— ;i/ 1. 0 0g£3. 2ml©ltt7Kx— xJUcaMPS'&fc. ^ 
0#g£-7 8 a C£ftfllL2. 4ml0n-WJ^A (2. 6 4MA*tf 
>*SD fciitTbfc. Ot>fc#fibll*IRI*#l'fc«* fl«- 7 S'CtJ^lU 
•7^m0. 4gfcl, 2-^P«^>0. 8g^e>WilUfc^b-7^ 

K«^U^A0. 2 8g> S-hU^^P^^^^^yP^ 
^>if>0. 82g> ^oa [1. 3-tfX (^7i-MX7^/) 

>] n?Wb> (n) o. o 9g&»^x5^x-x;v2mi o 
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it. *ffl*4 0miowv'X>Tf2ia«mju *ffi*^t>"&*, mn-mfc-vfo 

7h^77>fH:« (&!§&i« AW:ffiH^=2 5 : 1) hfct 
5 £3, 0. 3 3gON-I^V-3- (3-^Ot7x^W ^JWt/-i^f 

1 H— NMR (CDC 1 3 * 3 0 0MHz) 
68. 28 (1H> brs) , 8. 17 (1H, dd) , 7. 86 (1H, br 
s) , 7. 68-7. 61 (2H, m) , 7. 52-7. 16 (6H. m) , 4 
10 .39 (2H, Q) > 1. 45 (3H, t) 
MS (APCI, p s i t i v e) 

m/z : 3 5 0, 3 5 2 [M+H] + 

15 7l/-AH7-f, 7;^>IJHlfc'>al/>^f fflCN-I^- 3 - ( 

iJ)WV/—)V0. 30g§0. 9 m 1 ©JK*5W;WX— 
x;HC«F*$-fr-7 8'CK:»aiUfc. ^jgttn-^'Jf W (2. 64 
M'vH*>*»> 0. 4ml**Tl/ftft, -lO-C^TWiblWWUWU*: 
ft, Btf-7 81C3rWteWbfc. H©iS?Sfc 2 -7^P tf' Jv>0. 08g5 

20 0.9ml Ott*S?X^X-f;H:*»3tfc»«SjirFl&. fcgfi* 
T?JH^12*IWW*bfc«* *5mliJQ*T#«bfc. *ffi^5ml©WVX 
>T3 0iftfflU o. 3 9g««#fc 

o 

MS (APCI, p s i t i v e) 
25 m/z : 3 49 [M+H] + 
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Et 



N 



M (JOBIN YVON/SPEX&M FL3-221 TAU M 
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SBtifcR (nm) 




4 5 0 


1. 97 


4 7 6 


1. 78 


5 2 3 


1. 67 
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ff#©i&B 



io , 7U-;wt5/«, ru-;p->u;wt 7U-^7;wws, 7U-;P7^3 
r>J-^TM^ts> 7U-;W7;wi/75ys. 7U-;i/7;^ 
;i->y;i^ 7>-;i/S, 7^^->S, -f5/^ 7SKS, 7U-;U7;^ 

7;^j«. 7U-;v»> 7U-;p7;|/^;ps, 7 u -)VT)V^)V&, t 

„ bfcL 0~4 ©S9fc§ iST. a**2EU:©«£\ ^ic&SR 1 tt, H-T&o 




,3 



20 
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fti|i!:> Any>Hf, 7)V*)m. 7)\>?* : s^ 7)^)l^&, T)V 

TU-;w7^/», tu-^u;^ 7U-^t;w^> 7»j-;pt 
^□^S, 7U-;p7;wp^«, 7U-^7;WKrs/*, 7U-^7 
5 ;M^~>y;i^ 7->;i^ yyM+yl, -fa/s^ 75 hs, 7U-;P7 

10 2. TIBS: (3) T^StU 3MMgtf^£©^£^3£££#ifc 



1 £cf©5S; (4) stcfeft (5) -e^^n^ga^^-r. l 2 kju gmm 

S&oWTfcJ:V>. Sfc, 1 +m.&2~6©^$Or&3. ) 



(chit, Ar 1 sksir^ mmm=?. mmm?. 





(4) 
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\t> l~3(DW$k*7jkto A, R 1 ~R 3 > a&<fctfb«^ft^n±fB (1) 5* 
*©$>©£HD<, ) 



(cct> Ar 2 it mmm?. wtmm^ mm?. mnm?&&zt/&tc\z 

fct l~3©^^-To D, R 4 > R 5 , c ^n-^n±IS (2) 

io 3. l 1 #±iB5*; (4) T^$n^E^^a5^^-t^#mt-rsw*3i2 

KfBfc©^ 

4. L 1 #±B5£ (5) Tf^SnSffiti^TffctK ^DM©2*0 

5 . L 1 < t %> 1 o©gmm^££tf < £ 1> 1 ^>©Mi 

6. L 1 ^Jftfitt?T?*S^t*«f«t'rS»«3i5K:»«©»#. 

7. Ar 1 £fc&Ar 2 #tTi35£ (6) *fctt (7) TfjtfSn* lffli2j£© 

b^t*s c t &*m£t2>m&m 2-6 fcffi«©8#. 




20 
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& 7)Vn*zs& 7AWm 7)V*)V7$/m, 7)V*)W))V&. 7 

v-m* 7V<-M*i'&, 7U-;i^*«, 7U-^7s/at 7U-;w-> 
u;ps. 7U-;v7;wvs> 7U-;w7;io*>'g> 7U-;v7;w^*s 
5 > 7U-;Kr;WK75/x, yj-ivrw^uM, 7->;i/S> 7->;w^ 
-T5/», fs, 7V-)V7)Vtr~)\&* 7 U -;w7;^n;i/S, 
~>7/g, iffi©^mas> *fe«±®^ {i).%>v<\s& (2) -cssnss 

£^1% R 6 ~R 13 (DO%'j>tZ< t%l^\t±Xtt UK (2) 



;wi/75/s, 7;i/^;i/^u;vs, 7U-;ps» 7U-^*^at 7U-;w 
15 7U-;P75/*> 7U-;^>»j;i/S, 7V-)V7)i>*)v&. 7U-;w 

7^n^->». 7V-)V7)V*)\r?*& 7V-)V7)V*)\'7%/&, 7V-fr 
TJP^y'JM. 7->;i/S, 7->;V^'>», 75 HS, 7U-\fl> 

7^r=JWfc 7U-;P7;i/+^». *>7/s* HK©*t*88& s^«±ib 

5£ (1) feb<« (2) TfjKStt3££?**r. R 14 ~R 19 ©-5tS4>&< 

20 l^ttJtias: (i) , (2) T-^^n^ST^^c ) 



10 




14 



,15 
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mfrznmi&tt&mmMffi&mu d>o±i3-^; en (2) r 
1 1. tes: (8) , (9) (i o) T^snsttosgbwswu 



10 L 3 \t, TIBS; (12) SfcJi (13) T^£n&@2&^£^-r. L 4 fct* ^ 
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